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Indicator selection process 

Responsive – Does the 

indicator respond to or drive 

changes in the ecosystem?  

Integrative – Does the 

indicator describe overall 

ecosystem status?  

Understandable – Is the 

indicator understood by a 

non-scientific audience?  
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DPSIR Indicator Framework 

PRESSURE 

RESPONSE 

IMPACT /     

ECO SERVICES 

STATE 

DRIVER 

• Precipitation 

• Area of hypoxia 

• # of oil spills 

• Atlantic Multidecadal Oscillation  

• Sea surface temperature 

• Loop current intrusion 

• Extent of benthic 

habitats 

• Chlorophyll 

concentrations 

• Species abundances 
• Trophic level of the catch 

• Landings 

• Species diversity 

• Fishing effort 

• Fishing revenues 

• Human population 
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Ordination techniques 

data matrix: 

Indicator 1 Indicator 2 Indicator 3 

ti
m

e
 

Principal components analysis 

Represents complex data sets with 

a smaller number of axes which 

represent covariance structure 

Chronological clustering 

Similarities between ordered 

times steps calculated 

based on distance matrix 
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Ordination by indicator group 
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Nye et al. 2013 

Atlantic Multidecadal Oscillation?  

Expect to see an 

ecosystem shift in ~1965?  

AMO warm phase: 

• Increased SST in GoM 

• Decreased precipitation in U.S. 

• Shallower mixed layer in GoM 
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species 

group 1 

species 

group 2 

species 

group  3 

1950 

1951 

… 

2010 

NMDS of landings data to 1950 

MANAGED      

NOT MANAGED 
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Chronological clustering of landings 

Magnuson–Stevens Act 

AMO 

AMO 
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Effects of AMO on GoM 
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Conclusions 

• Different ecosystem states appear to be associated 

with warm and cool phases of the Atlantic 

Multidecadal Oscillation 
 

• Changes in GoM likely due to both climatic and 

anthropogenic forces – and the interactions between 

the two 
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Questions? 

Mandy Karnauskas, Ph.D.  

Research Fishery Biologist  

NOAA Fisheries  

Southeast Fisheries Science Center  

75 Virginia Beach Drive  

Miami, Florida 33149  

(305) 361-4592  

mandy.karnauskas@noaa.gov  
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EXTRAS 



15 

Ecosystem stability –  

Changes in indicator trends 

Short-term vs. long-term 
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stock recoveries 

Indicators of drivers 

and pressures 

becoming 

increasingly positive  
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Populations 

may show 

patterns of 

increasing 

variance before 

collapse occurs 
 

(Litzow et al, 2013, 

Boettiger and Hastings 

2013) 

 

Ecosystem stability –  

Changes in indicator variance 
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Major pressures  

are becoming 

increasingly 

variable from year 

to year 

less    

stable 

more    

stable 


